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(54) RAKE RECEIVER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a RAKE receiver capable of 
selecting only valid signals to perform RAKE synthesis and of easily setting 
parameters for selection. 

SOLUTION: In a threshold value and sample counting part 8, a threshold 
value for selecting a multipath to perform RAKE synthesis is set from the 
level of respective muftipaths measured in a level measurement part 3. In a 
path selection part 6, only a multipath satisfying the threshold value 
selected in the threshold value and sample counting part 8 is outputted 
from the output of a multiplier 5 to a RAKE synthesis part 7. In the 
threshold value and sample counting part 8, the threshold value is varied for 
the output of the level measurement part 3, the number of samples 
exceeding the threshold value is measured and the form of the level #*m* 
distribution of noise is estimated. A threshold value for not performing * - 

RAKE synthesis of the noise components of a reception signal level lower 
than advance waves and delay waves is set 
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(57) [«F^»*CD«SH] 

£ Mffififc b R A K E ^Ifr&ff 5 R A K E ft&mcisl.* 

r. 

m*mm* m i <p%ibb. u-^ms 

». 'ttMRMlPg. fe^O'RAKE^fiSgP^WL. 
<bfi#^BW&<>g)r»o. 10 

wmu^jimfemi, mssmxatut ^^ pirn® 



©gSS©ffiif*jiJRW{CHUfBR A K E£j£»cttWjT 

#£u MiB^ffitft$nfcx^_f^ug»se^i-^©u 
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r s i tciais© r a k e g<ns. 

fcgffiftlRAKE£fiKgfT3RAKEg<taKfe<,> 

r, 

figagsatgai m#^jasB. 

SUSP. feJ^RAKE^fiSgllfcjri/. 
te .fcCKftffllsttgJbf &fca>e>g<»*mfe J; zmmim 10 

RAKE £fi£ggtcffl;ft-j-£ feg>r & -5 , 
Ci*#ftif*RAKE£fi«. 30 

£%l£tfc LRAKE £j5fcfcff 5RAK ESfiWc 

r, 

eiaggjissp, <§-sf£?agg, u^j^jggp, 

r, MBMffiffc3ftfc*^»h;Ufcfftgffi<IjN»tc£g 



c <t *^@«t-r sr a k Esim. 

£l>04C!>i>rti*> 1 a(CfB4S©RAKESMIS. 
[000 1 ] 

S/X9-AKJBO&R A K EgmWllcmtZ h<D-C&Z>. 
[0002] 

[fi£*©8«] DS-CDMA££tcJBi>5tiX'«» h 
JH£t5cji<Ii/X^A«:fct,»-t:« t SMfflJ-CRAKEgfg 

tf*Ci#T#S. RAKESfii». ^A^AXfiH 

5fc<Dr$>S„ lA^DS-CDMAKfc^-at. 

Ov;U^<^{c^gt^ti5Ci*«6RAKESft©^i* 

[0003] @6«. 2SPgL#l»«lv;U^xa^ft 
*ffll.>«:RAKE«©«©flWya-C*4. H«t>. 1 ttv 

SSP. 4 fSa^^gR, SK^Sg. 7ttRAKE^ 
SP. 10 1 te2ffl§-?)l?rtzmtRB< 1 0 2Bbtl> 

mm® 2 «. r«^ffi«aA^^sffi9F9e«$R c s 

9 7-1 1 9 j (1 997 - 1 0) p. 43-485TC 
*at>tltci><DV$>2>. RAKES®«C*jC»r«. Sftfl 

[0004] ^©t&jtt. ^^i; h^ffitftgnfcsem 



5 

\,>XRAKE%m*ft'>m&Dmimxi>Z>. ftfc. £ 
S K S tltc fc©T* S. 

[ o o o 5 ] v v 9 F? •< i ». g£fc#©sa&if 

K-iUv h^^Il^fcPSA (Pilot symbol ave 
raging coherent detection ) ~fr£ff> : f- + *;HfffilfiCC J: 

[0006] U-a>aJ5£gi53 (*. ffiWtftfj*P6&v>l^ 
^'X©£fa<I# U-^SrSBE-r-S. «ffgtg:SI$4 fc <fc Cf 

huwj«c*jm-$. 2m^^^^m&>i o ib. 

oti»fiitK£siJ i o 2«. issoi&mmomtizxt) 
tooo7] 07«. gmtmojiy-mimvib 

*sy#)\, <h tt t ^ffi©t*Sg©a'J5£?:T-5 fcfctcffll » S 

[0 00 8] H7*#JHt/C. mSULmbtc&mWDW} 
f¥*ttWJ"S. 07 4C^$tlfc7 U-A^©^flft^ 
#06©v?? Yi llcAjjZtiXZ.^? b)UD 
ffltM&ft t>ti C ©j£ffiifc«. -7 •> ? F 7 -< 1 

Jt®\Xb&„ -7 v 9 F7 4 )\>Z 1 ^ttiTJ-rStBWfcaTJcfJ 
KB, ^[t®-^©GS8ffi©Sv;b^y^*sB#r^gtSn 

SIlL/c *>©£&£#, ffiWi^tcB. C©»I. {iffi^ 

[0009] £&B£tt££$2 «c*rt»Ttt. fflHUl^ 
fr6@MK)&'7*?s<c;**ailU §ff ft^*©0 7 

r 5/ (jgifg. fttl^) JWWtiUCJKttr* 

[0010] »IWaW4 fcfB88£l&«£ 
SfS2 -C#6nfc§v;^Ax©7 1 ^g»©$5& 
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m.*t*). zoy&#zmn&sicis\ l >x. 
o\>* Kom^x&immtucmmtio 

l ©fflHffl^j(ctei>r». x^* h;u&tfclfi© 

ttstc j: k> z&micxzmm. i* 
^•^{ceta^swt^gp2 ■cjssiLfcsv*^x©fi 

G*B£tt©Jli5£ffi©«Jf^*»»r 4 c £ (c J: 0 

[bT^citcta^-rSo c©iiiM&©ig5e{i© 

ffl3&$L®ffim2<Dtiit>ltm'1^X. RAKEafij^F 
<c. v ? * F 7 -< ;u » l ©ffiMffl^€g»#tf fe 

[0 0 1 1] U^l/gOSSffaJCfc^TB. 7»f F7^ 
£f£. 2SPt7^?y^SJRgpi 0 ltB, C©S-7 

ju^^-^©s<t^u^©a'j^m<b. otofBas 
an 0 2«:g^s*i/ci,st,>ffi%ffl(,>-t\ sgts5©w 

^P.RAKE^{Cfflt,».5v^^x*ji^-r-S. 'X 

co-?^/<c^a^«)mn«ia8«#jiRo-cKiiir 

[OO12108B. l/SlMBt&SaSfcia^SligTVU 
?^'^atRSP©«lfg*SiW1-|,/c*©^<i#l''<^?r 

30 ««5fetT«. aSjg©^^;!/^^-^©^^*^^ 

Sn-5Sv;l/^/>'^©SMfi# > ^ - 

';>^L/cfc©-C*.5*5. WT^idf^^a^pi^ 
Slf>^I/a~p©U^Jl/» > 7jW;<xjfcBi 
^©u^;i/5r^Lrc^ 0 ccr. if>^;i/a, Vi/-? 
;bb, ■9->^;Ud. -y-^^k^. vjU^axcc «fcS5fe 

©if > ^ *ns«»©-9- > 7- )im t -r s . 

[0013] ffi[i#$£-r6/ca&(c«. v^^^fct 
*S„ -ecf. 2fgpg7;b^sxjiJ?SPl 0 ltsZ&L 

tt-^fiissgpi 0 2{c*}^r». WT©^Ji-r^xa^ 

£ff5„ HSCif^^a-ptcfelir. lf>^U©<i 
»Sr L h. L fc^. C © Lffl©1f > 7*;Hfi-Cg/J^Mm73 
S.,„ tei^STCSftm^S... fctUffl-f*. ^«c. S 

tC, btl^filAn o i s eZWlfe? h (Anoise^ 
0) . 

[0 0 14]-^ S... UL%b. RAKE^CW^ 

so fttmzfttzyy ? MmtR? &tc#>t<c. l^mia 
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RAKE£tS£f£ (ARAKE^O) . 

P©5*>. U^US ( 1 ) wrFQgi&zmcwy? 
>\><o?>zmmz>. 

S (1) £max {S.,„ +Ano i se. S... -A 
RAKE} 

CCT, max {A. B] ©fH^tB, A. BT**l>;£ 
[0 0 15] fiU:<Df&& ARAKE, An o i s e© 

>^*«J?l/ftl>Ci3WUtt<ka4. SI 2©{B|fCfc 

(S.,„+Anoise)< (S... -ARAKE) 
VibZ><D~C. (S... -ARAKE) <fc 9 U^JU©;*: 

[0016] 2©pg-7;l,^^-XjltRa5 1 0 6 "CB. ±j& 
Lft:^rv;l,^y^(D-9->^;U©jltR4tft>. iifR5 20 
n/ctf>^Jl/il5IDf 5 >iAD3gg£g5 ©Htfj£R A 
KE^fi£g57^ffi^jT^o RAKE^fiSgP7Cctel,»r 
B. 2SPg-7;U^y^ji^g|!l 0 1 (Cfe^T&RSftft: 

©ffl^©^*5A*3tl. ^©fi-^^/iW-scir. Si 
^©&©fI-5t£B&1- U RAKE £/£CcW$()&{I^©# 

[0017] HK©G*SKicte^-C«. 7*- 

(cfcoTHfc *«>©-?*£„ LtcVi-c. Bimmftg. 30 
n«. c n 6 ^*$ab*wmeMt*.* < n& r < 

3„ Wc*iot, S£#©RAKE£<IS|5&Cfc(,>TB. Jb 
Il/yi^y-^ARAKE, Ano i seOiMi 
^KjIiRL&*>ofci§£-CB. *©J: 3&HH#*6. 
[0 0 18] ( 1) ARA KE#«mfc 9 fc/h 

7Vl/a~p©U^;b©*/bfflJ:0 4)S.., -ARAKE 
#*#<&5/c&, **RAKE^tclgfflrt.Sf-> 
7Vb©£T 4 R A K E ^fiRKfiWBt?* & < £ <9 
ft?*. 40 

(2) AR A KEjWWMJ: Ano i s e 

•^>7*;P©fi|*iS.., -ARAKE<fc9fc*#<fti5. 

( 3 ) A n o i s e rti&Sfit J: 0 £>:*:*t>J«£. vjb? 
©Sftft^ U-^Jl/^r^-rtJ- > 7% a ~ p © U^;l>© 

»*MBJ:0t>S.,. +Ano i se*i*t<&9. 

R A K E £Ji£K:[£fflT?# 7)1><D±X £ R A K E £ 

fi»C«Mr*tt<&»)fctt*i3&{t-r*. 50 



«w>ra*s#£c. m%<D?*D{mmML. rake 

[00 19] 

[^w^Li^t-rsss] -ec-c. ± 

^t//c|S9S*4«^-rS/c«)(C^3ti/cfe©-C. RAK 
E ^(C W5»^m^©*4 jSR b r R A K E ^fi£4tf ^ 

#®BV$> S R A K E SfHi«:fi{ttf •& C <k 4 gift i T 
■5fe©-C*S„ 
[0020] 

[»s4^-rsfc«)©^e] stsai i «:iets©2B8K: 

JttftL/RAKE^^f^RAKES^taccfcUr. & 
a^jfjggg. fg^^tSg. jgl©iigg. U^;U*M5? 

as. ^xatRftjseis. fei^'RAKE-^fsgB^wu. i: 

^a^-rsfe©r$>'j > mami<Dfmmt. mnm 
j: vmammtim t zim? a fe©-c& *) . Mia 

B. mi&is^fflfcWvmzAXLm&mimztitc 

©u^i^Hfrgratg-rsc. tic**). m mwMM gtitc 
#^ffl4a^./ci#cc. jfia^ i ©^gs©tB^j4i §fR 

WfCiriERAKE^ei5fcHl^TS^©-C , *.5 0 btcifi 

Ctfe^^firtBUm^S^^fetC. R A K E &J$(C Wft 
^ff-^©^ L "CRAKE SffLZft 5 C i ifiX- % 

BJf#©u^;i-^5:a-ryt*. GJfi?SK:<fc-,T^:f < 

»ci*sr*^ 0 ^"7^-^©g:^B. $#©#?&>o>6 

L*l>fii€:**5^©*r*<?. -'^^-^©SS©® 

[002 1 ] ft#^2tcieiS©#8i8K:tec>TB. §»*^ 
1 {Ciatg©RAKESfttSCCte(,>T. HulBA^S^jai 
Sg B. Jg2© jggg£*L. ^ %2©ft gSB. mlBg 

i©lgs©M4-^©A*<tL. fjieiMffiife^n/c 
m m i ©sgs©m jj ^ji-r j: ^tc^iai^ 
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[0022] ft*«3 {ClBlSOIgWtCfc^-Ctt. ggfe 

u^aiggg. vt^amwaig. fejrc/RAK 
E^sg^rWL. Batgm-^^ssg^. m&&tmimm 

» k & < n a jteififcb j: <h 8» f a at# t 

i©fgJ|gS«. MlBS»#tf feet Cf ttffiBlffif MWfc- 
#©l^;b*JiiglBktlMa*®*/c£t{c, M£ft*£ 

tw*«c»raaa» s n/c^^M«sfifi^©ji 

[0023] g»*«4«:iais©^«:fcc^r«. ggfi; 
tftgnfc^-^^ ^Ufciftgffifa^Sjjg&ifelRAKE^ 
titefr^RAKEgflHKCjtt^-C. {£%88»SSg, flH» 
U^;U»)%gH, ^xaWlS»§E, tecfcO'RAK 
E£fi£ggSjru OTEg-gjfetiagtt. jjgtBfe%ggtt%gfi 

ffl»3?e<i-f<pu^^^iKg-j(,>r. BttiBji!fef(gn 

^££tmf5fcfc©tlri>ffi£;Kfo&fe©r$t). if 
fflgatfcftgftfc:*^ hJl4CBflMM I#<DU 



* I 

(5) #§*2 9 11117 

10 

» Hii4tftjMi«#*aHRW<ciifiaRAKEAttaaca 
;frr5fc©T&5 „ ufc^o-c. mass i tcm&omw 

[0024] Slt*B 5 KSttOftHlCfcl*?!*. iftftfl 
1 ttl>(s44H>-**ti;A> 1 5CCiai&©R AK EgfUgKfc 

or. aiB'ttaftMaiStt. maaasizttit x'<* 
•c. BWEatttfegtifc*^* m>watmm*iK&±ti 

ffiSrJfc* &&©"?£> 6 0 L/ctfoT, J£#U-<;l<©$i& 
[002 5] 

imi<Dmn<mi&] bib. #f69!©RAKE§fi& 
©mi©njfi©^si©*i»aat?*s. H2 b. 0i(ctf 

6. B8£|^«&$#K:Blli;ft#*ttLTS^*^B& 

awsut?a»?-rs-'<x«r^«>5fcfe©t>©t?*4. se* 

88ff£tfc«l/C. H6©2SBv^Axa*Wl 0 1 
#><xafca&6fc:8*&b9. L»l>ffiK£Sl 02*s 

ilel-TftS. 

30 [0026] L/*l>«*J:at^>^iHHRM8-Ctt. U 

AKE^ja*^5^*v;b^X*ajRr4. ^"xatf? 

l/*«.>***Wfcf v^^<^©*ufeJHIS5 3*»6RAK 
E^JSaJTtcW^l/, RAKE^fiS»7"Ctt/«»|RW 
6©U«J*RAKE^iafr5CfC. «»©*©«#* 
(WH/. RAKE^CCW^|JQ:##©*T^fiS=&tf5. 
[0 0 2 7] 0 2£#MG-C Utl,>ffl*jJ;J>-f->7-;U 
'txa»?»8©«ff*ittWr4. I^A#J5£ 

i J; w > yjUHRW 8 r »> c © wvbfflm 3 
©BJ*K»bro*i»tf*iiBE3-&. *©ly*t>fll*jH 

JU«I^SIJ3 ©tt^j© 1 fctrngHCttett **>^* a~ p 
©f!SSt£l 6Iit5. 

[0028] CCt, L,tl»ffl4^gm^U^I/©S^ 

so fits.., ~cm2tizmtt?>t> ntDbz^mmo-y- 
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d, g. i. k. m. oTftl Z<DlB8HZ8®tt3: 

[0029] a^©^. x-m* \-)\>mm<Dtmmt+ 

JU* 1 ©Hl*«^)SR»0*i & *) . U-t;l/ffl^g|53 © 
tti^j 4 L "Hi. MHf® A4WSI6ilbWBa 5 ft 5 c 4 
£/c. &v;t^;-cx(c J: iIS$#sg 
®Sft-Ci^*i^-cfe. lf>7^|fc£#K:#LT. 5fetT 

[0030] jMi£U!Sftfc^>7';KDSflU^;l/4i@ 

a>u<&3. fc-c, &§©#^^*Wior&ft«\ 
ffc-c #>•*>„ 

[003 1]m«, 02{Cm-r-^>7^a~p©* 
It 8#&*U£lMB£&;i/cB$CDb#l,Mii ; S:S, 4TS 
4. CftB. m^fcft\s-<>\><D^$MK.^?Z > mtr£ 

IBS#*p-Ctt. ^©#ffc*a4L/df£. (?$fl) ± 
3 aCIERgtCfcl:, £lf>:/;U©9 9%JJLL*^gftS4 
l>514»#*£„ C©14ft£*OTU ±1f>7-jl/*SL/# 
^fil?:®^.fc8$(DL/#^filS. <n * -3ai 

fiee-rfttf. nt©^ito&jj«er#4. (¥^j<»)±3 

©L/^^fiis.., £ (¥*9ffi) +3CTiur, 
*»s-r5c<t4>Bjfi6-c*i?. ftm&ffivb. s.„ * 

[0 0 3 2] W±©J;^{CL/T. L^^mis^if^yy 
JUHWU8rtt. t,tlM3££pJg:;*-a\ ^©t,tl>fii£ 

at^u^^©¥^ffl4^»4«srsc4*jDitg 

4&S. &#U^JU©¥^ffl4#t5t#«i£-C#fttt\ tt 
3 ft*, l/c-dbt, C ©¥$<!! 4 
#ffc4*»e>> v^^^-^CCiSMfafciCXjffigjg©* 
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£StRLTRAKE£fi£U -£ft*>Mrt8. 
fcSftft^- U ^^©/Jn $ (< JjX#£ R A K E £j£ U ft 
Wc#©ktl>ffi©l&£#lnJtfe4&S. C©L^C»ffl© 
135601)4 LTtt. B2©S, (CjpfJ:5&. 
+ na (nttffit©H&) ft CCC, 
n©ffi{i. ^W^^X^AiStf-icisWS^OflFSa 

: ffl#tt©£#J&tt£f5Sl,T:feW«\ a^JftCf 
fcS>£C4#T*S. 
10 [003 3] ±aL/cgiWt?«. tftftbo 4 

fcfiloUT R A K E^fiS©<^©^>7";l/^StR-r-S C 
4#-C*&. i^L/fcSiW-Ctt^ L/tC»ffi©gfc£{C-3^ 

[0 03 4] L*i,>mtsJ:Vy>y)in&®i8Vl^ C 

©l t i^fii^ia^fc^^yjKDW^^^s^gpe (cm 

t,»-C. •9">7";Ua, b, d, k©£ 5 >^{CtS^-TS 
*gtS5©W^j©*?:RAKE^fiS8I57'Naji3tt > R 
AKE^g|57-CBRAKE^^f^. 
[0 03 5] @3B. #2£iE©RAKEg{!t8©3&2© 
30 *te©JI5SI©^0-C*4 o S6. liig^gp 
^(cttlalD^^ftL/rSiW^^-rs. 1 l«v;i/* 
^'^StRfflSSgr* 0 . 0 1 ©;<*a#?gi$ 6 ©-ftft 

©b^;i/^e>. Sfifi#*©^^©¥^te J: 

/c^ i vmmmm t ®mv$> h . c ©h«s©^!st 

r, L/#^fii?raA/t1f>-7 , ;KC« r l j , L#t,>ffi£ 
40 aA*t^>7VUCtt TO J iLfc^*, 

ilf?ffl*«L^l lCCtti#!r£. COvA^y^jBKffljR 
IMSi l-ctt. **#WteJ;W@©|^ffl{k^fftftfc 
S»»5©ttJ*«:c©ff»ftjm)W-4. RAKE o-fiESU 
7-C»C©v;P^/^ail?fflSg©gl l*^jarfSCi 
■CRAKE^RS^f^. 

[003 6] S4«, *^©RAKES<it5©^3© 
^©^©^^■C&S,, 0cf], 06, HI. H3 4 

*>izmvimmw%i i«. Hsov^^^ajwa 
so msi l^RNa&ane*. ikx^M4 &mf*«5-<b<o 
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03©l?S2©j|i6©JfciS©Jt£<!;|Bjli 

:/.iUft« roj tLtc&mmSiZ. 

4©ffl*(c*tL. C©l$/diO£St«-r£„ 
[0037] -e©t£j|l t v;U^M-xjliRfflS»S 1 1 © 

Htfj«. e»»«^*©fi3Bft©fi^-c* -> r . 

l/*t»tt*iH*.fc-*A*A*©jtefT«. SJi#©5U 5 
>*©<!: $©#fif£WU **l«*M>*-f 5>*rtt0 
&&4©#"C*.5. C©v;U?-/-c^jiJ^^@Si l© 

im&<Dt> -C5>y©it©* 1 a*m<t(4ta©isita 

Oif*. C©iiSg5©ffl;ft*RAKE£fi£gi$7-CR 
AKE^fiE-TSCi-C. RAKES«i«*«jaW4. 
[0 03 8] 05«. *IBW©RAKES@|»©»4© 
JUfi©^fl8©«RREir*5. 0*, 06. ■l&nttfc 

>^i/ftgfcSP8©tftfj#s r i j ©]8guttXft8tS4 © 
UMzmviL* roj <wad»a**Jo«ca4«j:^tt«i 

S5 icj: 0 v », K7 < 1 ©W*-C*^,3mtJ[^}g 
©#tc*»-rse£T?. v;U^^-^©$feff&. iiJSS© 
*4 3>^©i£©&. fi*ffttitH[ffi©Hfflfb>WT*> 

h. wj^-cb. ^ss5©a^ffi^oiT-5. a 
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